Introduction
Jejunal diverticulosis is uncommon, with an autopsy incidence of approximately 0.5%.1 Although the diverticula do not usually cause symptoms, multiple large diverticula may lead to bacterial overgrowth ('blind loop') and malabsorption particularly of fat and vitamin B12.
We report three cases of severe malabsorption apparently caused by bacterial overgrowth occurring in patients with jejunal diverticulosis who, in addition, were found to have chronic pancreatitis. Figure 1 ). Culture of a duodenal aspirate grew a significant mixed growth of coliforms and faecal streptococci. A jejunal biopsy specimen was normal.
Endoscopic retrograde cholangiography (ERCP) revealed multiple diverticula in the second part of the duodenum with two large diverticula on either side of the ampulla of Vater. The main pancreatic duct and the side branches were dilated and irregular, being diagnostic of chronic pancreatitis ( Figure  2 ). The biliary system was normal, no stones were seen in the gall bladder. revealed air under the diaphragm. Ultrasound examination confirmed the presence of ascites but no other abnormality was found. Ascitic tap revealed a protein level of 47 g/l with a normal amylase level and culture of the fluid revealed no growth. Endoscopic biopsy of the second part of the duodenum was normal. Culture of a duodenal aspirate grew a significant growth of two types of coliforms.
ERCP showed a normal ampulla of Vater with a large periampullary diverticulum. The biliary tree was normal with no stones in the gallbladder. However, the main pancreatic duct was irregular with strictured and dilated side branches, diagnostic of chronic pancreatitis.
He was treated with cephradine, pancreatic supplements (Pancrex V forte), ranitidine and a high calorie, high protein, low fat diet. The ascites and intraperitoneal gas were thought to be due to a perforated jejunal diverticulum and they resolved spontaneously over a few days.
One month after discharge, he was admitted as an emergency with abdominal pain to another hospital where he underwent a laparotomy. This revealed infarcted gut secondary to volvulus of the small intestine. Three feet of small bowel and ascending colon were resected. He made a good post-operative recovery, and remains well.
Case 3 A 74 year old Caucasian man was admitted as an emergency to the John Radcliffe Hospital in 1983. He gave a 2-year history of frequent loose bowel motions and a one week history of profuse liquid diarrhoea. Alcohol was consumed only occasionally (2 to 3 times a year). On examination, he was clinically anaemic, thin, with a liver edge which was palpable 4cm below the right costal margin. Sigmoidoscopy showed pale stools with normal rectal mucosa.
Investigations revealed a haemoglobin of 10g/dl (normal 13.3-17.7g/dl) with an elevated mean corpuscular volume (MCV) of 132fl (normal 80.5-99.7 fl). Serum albumin was 25 g/l (normal 35-50 g/l), but other liver function tests were normal. Examination of a stool specimen revealed excess fat globules. Vitamin B12 studies using a total body counter showed reduced absorption with no response to intrinsic factor. Serum iron level was 12.5 yumol/I (normal range 14-31 pmol/1), total iron binding capacity was 30.0 Mmol/l (normal range 54-75 yimol/1). Small bowel enema showed several jejunal diverticula (Figure 3) . A lactulose breath test was performed. This showed an early peak of breath hydrogen at 30 minutes, compatible with bacterial contamination of the small bowel.
He was treated with metronidazole and vitamin B12 injections and a high calorie, low fat diet. However, he required codeine phosphate to control the diarrhoea and stool examination continued to show excess fat globules. An ERCP was therefore performed. The ampulla of Vater was hidden under a prominent fold but no periampullary diverticula were seen. The pancreatic duct was dilated with abnormal side branches. The biliary tree and gall bladder were normal (Figure 4) .
He was started on pancreatic supplements but was unable to tolerate them, as he developed severe 4:~~~~i At post-mortem, the cause of death was pulmonary embolism. The diagnosis of chronic calcific pancreatitis was confirmed and the presence of jejunal diverticula noted.
Discussion
Small intestinal diverticula are usually acquired and often occur beyond the fifth decade.1 They are often asymptomatic but bacterial overgrowth and subsequent malabsorption may occur if the diverticula are multiple and large. We report three cases of small intestinal diverticulosis in whom there was evidence of bacterial overgrowth. In addition, pancreatography showed changes of chronic pancreatitis.
In all three, there were no other factors predisposing to the development of chronic pancreatitis. Pancreatic supplements were therapeutically beneficial in two of the patients (the third being unable to tolerate them). In one patient (case 1) the mean stool weight fell by 40% to 295 g a day on pancreatic supplements. Patients with small intestinal diverticula may also develop perforation of one of these diverticula although this is uncommon.2 It is interesting, therefore, that this complication occurred in two of our cases (1 and 2). Case 2 developed ascites following a perforated diverticulum and the ascitic fluid and intraperitoneal gas resolved spontaneously over a few days. A few weeks later, he also developed another complication of this condition, volvulus of the small intestine, requiring surgical correction.
Over the last few years, several studies have demonstrated a relationship between juxtapapillary diverticula and gallstone disease.24 Two of our cases had duodenal diverticula closely associated with the ampulla of Vater but there was no evidence of gallstone disease in either.
The nature of the association between small intestinal diverticula and chronic pancreatitis is unknown. However, it is interesting to speculate that longstanding bacterial overgrowth with reflux into the pancreatic duct may predispose to chronic pancreatitis. This is supported by the fact that in the first two cases, with documented longstanding diverticula and bacterial overgrowth, a further deterioration led to the diagnosis of chronic pancreatitis. Another possible explanation could be that the periampullary diverticula present in two of the cases could have impaired drainage at the ampulla and may have led to an obstructive pancreatopathy.
In any event it should be borne in mind that chronic pancreatitis in patients with small intestinal diverticulosis is another potential cause of malabsorption. It should be actively excluded in patients with bacterial overgrowth due to small intestinal diverticulosis who are not responding to antibiotic treatment.
